Penicillin-binding protein 2x of Streptococcus pneumoniae. Expression in Escherichia coli and purification of a soluble enzymatically active derivative.
A 2.5-kb DNA fragment including the structural gene coding for the penicillin-binding protein 2x (PBP 2x) of Streptococcus pneumoniae has been cloned into the vector pJDC9 and expressed in Escherichia coli. Mapping of RNA polymerase binding sites by electron microscopy indicated that the pbpX promoter is well recognized by the E. coli enzyme. However, high-level expression occurred mainly under the control of the lac promoter upstream of the pJDC9 multiple cloning site. After induction with isopropyl beta-d-thiogalactopyranoside, PBP 2x was expressed as one of the major cellular proteins. PBP 2x produced in E. coli corresponded to the pneumococcal PBP 2x in terms of electrophoretic mobility, fractionation with the cytoplasmic membrane, and penicillin-binding capacity. Deletion of 30 hydrophobic N-terminal amino acid residues at positions 19-48 resulted in high-level expression of a cytoplasmic, soluble PBP 2x derivative (PBP 2x*) which still retained full beta-lactam-binding activity. A two-step procedure involving dye affinity chromatography was established for obtaining large amounts of highly purified enzymatically active PBP 2x*.